Retention of thiazafluron by surface horizons of some spanish soils by Cox, L. et al.
Fresenius Envir Bull 3: 129-134 (1994) 
(e) 1994 Birkhauser Ver/ag, Basel/Switz.erland 
1018-4619/94/030129-ú6 $ 1.50+0.2010 
RETENTlON OF THIAZAFLURON BY SURFACE HORIZONS OF SO ME SPANISH SOILS 
L. Cox, M.C. Hermosín and J. Cornejo. 
Instituto de Recursos Naturales y Agrobiología de Sevilla, C.S.l.C. 
Aptdo. 1052, 41080 Sevilla, Spain. 
SUMMARY 
Retention of the substituted urea herbicide thiazafluron (1, 3-dimethyl-1-(5-trifluoromethyl-
1 ,3,4-thiadiazol-2-yllureal by surface horizons of 6 soils of Southern Spaín has been investigated. Soil 
retentíon has been expressed as the soíl/water distríbutíon coefficient Kd, calculated at 2 different 
thiazafluron solution concentratíon: Ci 0.05 and Cí = 0.5 m). Distríbution coefficients ranged from 
0.53 to 4.39 (Ci = 0.05 mM) and from 0.38 to 3.39 (Ci 0.5 mM) mmole adsorbed IKg soil/mmole 
dissolved/L solution. Soíl clay content, and specially soil iHite content, appeared to be the most 
important single factors affectíng thiazafluron adsorption by soils. 
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INTRODUCTION 
Several substituted ureas are used as soil herbicides in order to control a wíde range of weeds. 
At hígh rates, they are used as soil sterilants and at low to moderate rates as selective herbícides in 
crop production 1.2. Adsorption onto soil particles is one of the most important processes influenCing 
the effectiveness of these and other soil applied herbicides, since it control s other factors such as 
mobility, degradatíon, volatilization and uptake by living organism, which together with adsorption and 
desorption processes determine the final fate of these organic compounds in the environment3-6. Thus, 
the study of this process is important also from an environmental point of view. 
The structure of the adsorbate and the characteristics of the soils are the most important 
factors affecting the retention of herbicides by soils. Most of the studies reported in the literature 
concerning the adsorption of urea derivatives by soils ha ve pointed out soil organic matter as the most 
important single factor affecting this process 1.2.69. Some studies indicate that clay may be involved 
in adsorption of urea 
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herbicides, althouh most of them used phytotoxicity experiments and not direct adsorption 
measurements lOor used clay minerals as adsorbents and not complete soils ". 
Thiazafluron is a non-selective urea derivative herbicide used for industrial weed control and 
active mainly through plants roots. The aim of this paper is to assess which are the most important 
factors affecting the retention of this herbicide by surface horizons of so me Spanish soils. 
MATERIALS ANO METHOOS 
The thiazafluron used in the present study was the high purity compound supplied by eiba-
Geigy. This herbicide is a crystaline solid of melting point 136-137 °e, V.p. 267 pPa at 20 0 e and water 
solubility at 20°C 2.1 g/Kg12 
CF3 .... /S" /' ~-eo.NHeH3 
Ir fl eH, M.W.240.2 
N-N 
The soils used in this study were surface horizons of 6 different types of soils located in 
Southern Spain. The soils sampled were air dried, sieved to pass a 2 mm mesh and sto red in a 
refrigerator. Their physico-chemical properties were determined by the usual methodology and the 
clay mineralogy by X-ray diffraction on oriented specimen 13. Physica-chemical properties and clay 
mineralogy are given in Table 1. It should be noticed the low organíc matter content of the soils 
(average organic matter content of soils of Southern Spain) and high clay content of mast of the soils. 
Table 1. Physico-chemical properties of the soils 11 IlIite, M= Montmorillonite, K= Kaolinite). 
Soil pH % OM % ela 'u ,u,·r;;=~ 
I 1 7.6 1.62 57.0 31.9 14.2 10.8 1 .11 19.6 
2 7.7 2.24 44.3 29.2 8.0 7.1 1.17 19.2 
3 7.9 0.99 20.4 12.4 3.5 4.5 1.40 9.0 
4 6.6 1.30 12.4 2.6 0.0 9.8 1.63 4.2 
5 7.6 2.54 52.3 18.8 17.8 15.7 0.71 28.5 
6 7.7 1.92 49.7 14.4 24.8 9.9 1.60 21.5 
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Duplicates of 2.5 9 of each soil sample were treated with 10 mi of thiazafluron initial solution 
concentrations 0.05 mM and 0.5 mM. In both cases 0.01 M CI2Ca was used as solvent. Duplicate 
blanks of 2.5 9 of each soíl sample were mixed with 10 mi of 0.01 M CI2Ca. Blanks and thiazafluron 
treated soil samples were shaken in centrifuge tubes for 24 hours in a turnover shaker at 20 ± 2 ·C. 
Previously it was checked that equilibrium was reach within the 24 hour period and that no significant 
degradation of the herbicide occur. This has been checked by HPLC analysis of the supernatants. The 
following conditions were used: Nova-Pak column of 150 mm length x 3.9 mm i.d.; column packing, 
C18; flow rate, 1 ml/min; eluent system, 60:40 water-methanol; wavelenght, 266 nm. After 24 hours 
of interaction the suspensions were centrifuged at 18000 rpm at the same temperature and 
equilibrium concentration determined in the supernatant by UV spectroscopy at 266 nm. 
RESUl TS AND DISCUSSION 
The retention of thiazafluron by soils has been expressed as the distribution coefficient Kd: 
Kd= (mmole adsorbed/Kg soiIJ/(mmole disso/ved/L solutionJ 
Thiazafluron distribution coefficients in soils for 0.05 and 0.5 initial solution concentrations 
are given in Table 2. In almost every soil sample, Kd values decreased when thiazafluron initial solution 
concentration increased, indicating a decrease of site availability as the solution concentration 
in creases. Kd values for thiazafluron also indicated that this herbicide is adsorbed by soils in moderate 
amounts, as compared with other pesticides 13,16'''. 
Table 2. Thiazafluron distribution coefficients for the soils studied. 
Soil Solution Concentration (CiI 
Sample 
0.05 mM 0.5 mM 
1 4.39 3.39 
2 3.65 1.51 
3 0.66 0.53 
4 0.53 0.38 
5 2.35 1.59 
6 1.20 1,49 
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In order to study the influence of soil properties on the retention of thiazafluron by these soils, 
simple correlation coeffícients between Kd and soil properties were calculated and are given in Table 
3. 
Table 3. Simple correlation coefficients between Kd for thiazafluron initial solution concentrations ICí) 
0.05 and 0.5 mM and selected soil properties. 
i 
Soil property Correlation coefficient (r) 
Ci= 0.05 mM 
pH 0.33 
% Organic Matter 0.49 
% Clay 0.75* 
% l\lite 0.96*** 
% Montmorillonite 0.26 
% Kaolinite 0.23 
% Fe20 S -0.61 
Cation Echange Capacity 0.56 
..... Significant at 0.01 to 0.001 level 
Significant at 0.05 to 0.01 level 
.. Significant at 0.1 to 0.05 level 
Ci= 0.5 mM 
0.33 
0.34 
0.84** 
0.86** 
0.52 
0.37 
-0.31 
0.59 
I 
As it can be seen in Table 3 soil clay contento and specially soil illite content, gave the higher 
simple correlation coefficients for both thiazafluron initial solution concentrations (0.05 and 0.5 mM), 
indicating that these are the most important single factors affecting the retention of this herbicide by 
soils. No significant correlation was observed between Kd and soil organic matter. although many 
studies indicate correlation between adsorption of urea herbicides and this component of the colloidal 
fractíon of soils 1.2,6' •• The high water solubility of the herbicide (2.1 gIL) could explain the results 
obtaíned, High correlation between the adsorption of organic compounds exhibing high water 
solubilities and the mineral colloidal fraction of soils is expected 14 • Furthermore. the low organic matter 
content of the soils studíed would also contribute to the results obtained. Soils of Southern Spain are 
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normally poor in organic maner, due to the predominance of mineralization over humification 
processes. It should be noticed as well the high clay content of most of the soils studied, which would 
also contribute to the results obtained. 
Another important feature shown in Table 3 is the high correlation observed between Kd 
values and soil iIIite contento This could be due to the illitic character of most of the soUs studied, 
which are marshy soils of the Guadalquivir River (SW Spain). As it can be seen in Table 1, iIIite is the 
predominant component of the clay fraction of most of the soils. The clay mineralogy of these soils 
have been studied'9". and these studies revealed the high degree of alteration of the mite, which 
would ~Iso contribute to the high correlation between adsorption coefficients and soU illite content". 
CONCLUSIONS 
The adsorption of the herbicide thiazafluron by surface horizons of some Spanish soils 
indicated that thiazafluron is adsorbed by soils in moderate amounts. Soil clay content and iUite 
content are the most important single factors affecting the retention of thiazafluron by the soils 
studied. 
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